27(a) 
Meriam $[s : Forced Vibrations (undamped.) — 


Considt o. simple vibrating System: 


k/m = 200/8 = 25 = w2 k = 200 Mm 
n 


Wa =p S ' 
y(+) = A san (St +q) y 
= Vibration only occurs al Wy 


1 Suppose we now Start Xo push m i 


Im 
1 We cewsidtn only a certain pushing profile’: sinusoid 


I Two possible mechanisms TM k = 200 W/m 
F(t) 
(a) Indirect contact JG) = d, sin lw, 4) 
or 


(b) Direct contacts F(4) =F sinlw,t) 


Mhe: w = Forcing Frequency 


W, = nol ured frequency 


We physically epe lange oscillations if 0, = on 
y= critical frequency" 


Uori 


37 (51 


da) 


(a) Indirect contact PIC] = h sin (wt) 


Assume no damping 7 
G phudi R 


i/ Initially, ignore the external excitation: 


© select origin as neutral point 
: des; ne +ve duection 
displace masi a small + ve distance y ; 


1 
L| Addn the extemal excrtotion : 
Zf = “Ry + kdsmwt) = my 
3] Pak equi in standand form : 
my + ky = kd suut) 
y + wy = BR slo), ate Hh 


Sol hon: comple mertany PRO 


ya) = ae = uy) Sin, t + Gil) + Ceo sl) 


"teo dy -slate” solution 


37(c) 


y) = 
Maas fein fackor "M : static deflection 


shoady. stote solution: ; 
mm uy) "ad 


where Stakic deflection is oscillation amplitude at w, >o 


ETE pr very Small values f wo, M-1, SE =ma<o 


If wy is close to wn > Jom oslo ampli tudes 


(£m Wy, M is —ve (£ 
E w > m, Mo 


w, = critical Frequency Werit 


More Woles: 
‘You can add a phase {actor Ao earthquake : dj sin opt d) 


1 We con hue a 'okaXional Forced Mein. 


Pom JR 


RR "TU sin(wot) 


dosi lu eo |, 


27(4) 

E.a. 

Given: E THN 
dU) — 2-36 sin uk ) 


b -/080 N/m 


Find range of w, to l 
gwe vibrution amplitude < 7S cm. 


Solution: J select origin at neutral position 
ZR =-/080y + hd, sinw,t = my 


y + X y = a d, sinku, t) 
Wy 
> w, = Viner /t is^ 


Steady. state Solution! y(t) = static deflection x M X Sin wt 


y(t) = & x 1 — w,*/6* K Sint 
0-023 m 
amplitude <o.075m = (0.023)(IMI) < 0:075 IM] < 326 
1 = 
IM] = | 1 — w,*/6* | = 3.2L = W, = 50 or 6-4 g^ 
f "ET we. need 


w,45 or v52b365 


=> |M] 43:24 
T amp DDIS m 


J(e) 


nol 


(a) Indirect contact |d(t) = d, sin (u,X) 


or 


Ap Direct contact ; 


“Solution Fo (kh) Origin ot neutral point, displace mass 4 rekase 


M skukic deflection 


= o qet y UW) or o(t) , you need : 


E w > M 
I static deflection based on anplitude of F(t) or J) 


Summon 
Ji) d sint J 
! Forced un damped vi batons 
k sin ) 
MES ms y5 "ico ca 
E [A 
, y - G ERU pur 


| —— — uw 
M stukic deflection 


Next Lecture 


1 Vibration sample. problems: Meni wm as, ala 


